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(57) [K*9] 

UMt] «fl£fctt«b&*W&*«dK£t> (1 1 0) 

#*E-&-$\ *®7;PS t^l/>B2 - 8 miT 1 - 1 
0 ©fi£/ffi©tfc£;frLTHS. 
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[4#fflF»#©*SB] 

lg"£tr<2 0 ^mJf ©&Bt>£M<ib*:&g®!H'8)iS 
T&oT, 4 X 1 0" 6 i7 X 1 O^K^Fe 1 ]©*!©^^ 
a«»ft«"bTt»*»f * SBBBBttSKiS^T. 

M*B2] K7*5tl*« (110) 3MfclC*SV»T 
1. 5«kD**V»tt©a£»*«RTC (hkl) 
T*±5fcBdfflJ*<ban;fc¥ftaai*#&(Jt*, £b 

: 

[ftl] 

TC(iuci) i 0 (hkl) «-n jL,x 0 (tik.l) J 

SCf© I (hkl) li (hkl) £S*©il5£S£a-r& 

0 ; Io (hkl) ttASTMS*f6^*^^->tHl^fx 

$>K) ; ffiffl^ns (h k 1 ) (0 1 2) , (10 

4) , (1 1 0), (1 1 3), (0 2 4) RZf (1 1 
.6) fc*W-**T»*, ffi&m 1 JCfB^O«aS!»% 

[fi»#>S3] 6*7^5 2. 8 Mm^TfiO 1 - 

1 0©*S/i(SJtS:«-r^, «#3Hl*W4 2fcIBft© 

[B#B4j »7^5^-Ji*«*««©*^*T?»*, 
fl^JS 1-3 ©V»tJn# 1 «CI5«t©tt[gB!SI*»ift. 

MSB 5 ] ^-«*«««» t«*t" * T i C 

x N y 0 2 ©JiiSS«bTV»*, m&mi -4W3tl 
1 BfcSBBoaBBBI&S. 

[M$B6] i C x N y . O z JI*<afi«J©BrtE 

T»«, 1-5 <D\,^tlfr 1 B£B£©BBB£ 

VBBfbB'&art^tt-fc^S v *«©«JIW-f >ij-*- FT? 

»*. 1 - 6 ©v>-3na> 1 BfcseBoaaBB* 

IW#B8] BBB#KCVDZE8IC:&V»Tia©U: 

cd 7 ;v s = v a cd a d v >{tm £ * 

H2 0^©ffi©StfbB©i!&Bgb^.>l'£ffl^T, CV 
DE«Sfc*tt**H*©Bfb#7 i ->>'-VJl'SA 1 2 O 
3 ©BBftaMlCfiW'WlClHtU 
Kj£#7,©CC>2 , CORtfA 1 C 1 3 £ d ©H#T8lt 
-r«k3lwMWr*i:i:KJ:0A 1 2 O3 ©&^J5E£M& 
b ; BER»ri6*OSWE**SJ8 5 0 - 1 1 0 0^lclS5t 
b ; flTA 1 2 O3 BB»©J£*"*"*Hfc. 5fc3t<>:7 
y *£«Bfc#* KBim* * - 1 

BBBKBA©fi£2r&. 




4$W¥07-216549 



[»b©#«&kw) 

[0 0 0 1] 
[0 0 0 2] 

[&#©&«] 7;U5*€«Ml*K16J:Tfc«>©<fb* 
(CVD) ttl 5#K±0**tIoTSiffT 
5S*SnTH5. A 1 2 O3 afctf£B©»^tt*t»©B 

*««»3»S©IVB. VBK.tfVIB;fi$j©M;&&JS©&<fb 

tt. i(MbttRtfafb*©aBB (n-^-c >^) 

fcffl^ 6 ft*. C©ft*«©*<fctt, Bf& 
Jftiate, B5««tt©aBB©fc«>©BBa«J!.v>ttiSn 
Tlr»S*», ^oailiTiC, T i NRtfA 1 2O3 
fcfatt&nT^S. 

[0 0 0 3] -fe*>?y F F, V^ffllKlKft 

fe-&^©^D8'JX*-C*oT> *:<D±\zm* <Df"f X© A 

1 2 O3 WSfflOs mX\S.m.n -A l 2 O3 . K<fca©A 

1 2 0 3 ©g-&7^S:K IMHcBttflSbfea-A 1 2 
O3 <8W*tt«snTV»*, #r v *«»Jl*J4*¥fcS"3 
TflJlfcanTU-5. A 1 2 O3 «ffl*©ffi : a, k, 
r, 15, e«K&5J:5l:lliftSft5. BB*6tt.©A 

12 O3 ffiB<fe©CVDfeTBt)*<#e>n*2a©ffi 
ttB*BWK:*J££. *£A£att£:B££tt©JcffiT 
— Bfc, KtiWO. 5-2. 0 um<Dffi.ffl<D?l' 

>im xtzma&it (#\s>it) an, # <©«-&&« 

ffi©a«&»B*M-r£. Bfc. *c-A 1 2 O3 Mffiife 
Ctt8ft*»&»rt*fc<. 5^n#?LWH (SB) 

[0004] 0-M2 03 tn'>izmm&mz&ftv 

X 1 - 6 /zm©^b>if-f X*#-T*— BWKBtVK?- 
[0 0 0 5] otti<cffittV^n , b«JiMl*K:BBSn 

fccvD7;i'5^B^i ,: t 3 tr#SE-r?>o nrK©«B!ii* 
a 1 2 03 *<t i c©sa$n^tt«t7S 

yi7©S#t^fCjfi^anT^-5 (BB : USP 3, 8 
3 7, 8 9 6, SfgfTU S P 2 9 , 4 2 0) ©T, Ti 
CBi7;i'5±BB»M©JM5fb*Rf&ttBfcBBT* 
S. d©S£©T i CIttft*ST i C x N y O z m 
b. T i COBBJWMeR^/rt^ttBBfciD^t 
*«r»tt»»WJcB*SnT^«) TB*n*B**A/T 

[0 0 0 6] ■fe^>5 1 ^ HSS©«JgiJlAfcK 

tt, •WAtfUSPB58ff«rtt : 2 9. 4 2 0<hUSP4, 
399, 168, 4, 018, 631, 4, 490, 1 

9 it&se ant i^ssic ^<ae>nTii-5>. cne© 




(3) 



5. 7;P5tS»fD«ItUSP 3, 7 3 6, 1 0 
7, 5, 0 7 1, 6 9 6,&tf5, 1 3 7. 7 7 4 CHS 
jK^tlT&O, ^ftTliA 1 2 O3 lAiati, /cffi, a 

[0 0 0 7] USP 4, 6 1 9, 8 6 6liSS (S) , 
xJWU (Te) , U> (P) . Vim (As) , 7>^=E 
> (Sb) > t'7>-77. (B i) RlX*©fi^«l*»6J«* 

ftft©JD*»«f **lffl"T * £ t K J; t> T&ii ICfiE«-T -5 
Al 2 O3 ■*^ric*-&*^j*€eJSLT^*. SftJt* 
H-^>h©»r>3^©*«4:LT» H 2 S, COS, C 
S2 . SF 6 , S02Cl2X:tfS02 ***f#*. Z 
©«fc5&:/n-fe7.&#©TT, *K6t)fc2a©A 1 2 O 
3 ffi. W6a8t(c«««4«3ftS. »*©*«»tottB 

#*©**•*«*») Hi t\ 
[0 0 0 8] ^!?x-T>«tflFliiI»9 1 0 1 9 5 3 - 

ft^WfUT^S. BU©;*£:n-x>4##tt}gIS9 2 0 
3 8 5 2- 0fTH fRjfflfcyi'Wfcbfc (012) * 

^*am©a-A 1 2 o 3 tii&ydznzjjtik&MTKznT 

t^>fiyh'A-/H HfcC©#SU©A 1 2 O3 

[0 0 0 9] TJVSI-t-tt^y F^-A'l" KS#© 
^IS*5I#ft©*BjSf;:J:»3, »Btt©*5y****3ilLfc 
Alj O3 MHJtl££J&3*'l« USP5, 1 

2 3, 9 3 4t*SI©E14#^) . A 1 2 O3 &&XA 
lr«i;?)#^©«]H'JX^t?tt, ±6*5 2/0 (*-'J >i/ 

(flaking) *§l*SCf*JIBtta**S. 
[0 0 10] 

IWtlC^*«JI!WttlB*«l^±-r*7^5^-*««©J(5t 

snfcttMiAsaiiw-s wc*$69!©b 

»^U<««i5fi©T i C x N y O z 
«WcWH©5*n»»fc*MMfc±© (110) MSffi. 
m^m^rzmnmm (polymorph) a©'>< t 
fcJMIA 1 2 O3 J|«, SIMMttfA 1 2 0 3 
Tft«S-&*©K:Sibfc*»«t*J«*©*fl 1 «:ffll'»T 

[0 0 11] 

*«8!HAK*SI^T. S*«flM*l3&» 1 «±©Wi»cttJlT 
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wic#aEbJS:v»Emft«o© (110) m^mmitAi 
s. 

[0 0 12] 

(cooling crack) ©ft^iSMS-frSfctt 
T&<, ft^-U>y^7y^©**i«*««S-B:fc 
»f ^ -5 5 * D«HKtlSil*±©*^ai«S«"r* a - A 

12 O3 ««tt*«JER*r<5^i:ttlt<^**SlT**# 
SETS. *-U>*£7y*teffliLtT^T, jPitfcIC 
a^Tl^H (02, 4<hifctfcbT) . d©«k-5&Al 
2 O3 ■TMSrlfct/>r5' KXAttM 
^•M*©xfPlcffl^fci*. Wfcl*Sffi#SSC:/7;* 

[0 0 13] *5WI*JElCJWW9K:v»*.tf, *mm*< 
2 0 tfmJP©*«»*JWIL.;fc4-7, 1 0-6K-l©J» 

1 0 /imff©* — U>y*7U/**«*Kttfc#S:LfcV» 

■SCHrfS. »tl<H H©te««&SttS#:*^ilgS 
JlfcJSMttt^* >*«3i<l5****V»l*-!r- * y h © 
«»JlA-f>-tr-hT»*. *J8Wfc«5A 1 j O3 A 

©ffawstt. xgnuifr (xrd) iMjfefticiojg*** 

& (110) ©ttAJ&ftffift«*-f«*6IUttffift (T 

[0014] 
[ft 2] 

TC(JjJcI) = lo( hia> *-n Z,I 0 (hXlj J 

fit," 

I (h k 1 ) = (hkl) K&3$a©8}!l5gtt 

I o (hkl) = ASTM«^I»*/1*->0#tx-* 

©g§3S3&g 

(hkl) K&r : (012), (104), (11 
0) , (1 1 3), (0 2 4), (1 1 6) ©*ICi 

[0015] *^Bj{c<tn«, (110) m&mvmz 

MSTCttl. 5i0^f<, $?£L<«2. 5«k0 
[0 0 16] A 1 2 O3 yi^>©1r-fX»4affl-r**» 

ritt«j««©*frcttfiFi/T*»-r*. q«%**u>iM 

X»5 0 0 0§$©SEM?W»f.ftStS. 'J><th 
1 0<I©A 1 2 O3 *U>S:7>**Ak:S£U -£-©* 
(L) tm (W) *3S8K:««*mfcTtt 
L/WJfcttl-10. »*Ktt3-7T»0, L = 2 
— 8 /imtSS, 

[001 7] 7;ws^-«©±lB»«k:lniLT, &ffi*fe© 
ia»ttHM»a©ivB. VB&tfviB;tt©*Jh*&j&« 




mfrZMRZntzT i ^©fl&©&JR©#Hb$l> &<t®>> 

msuMa* &mmTaf/&w-mm.mmn* a is. 

C x Ny O z si^tf. 
[0 0 18] *$89!©#*Hr»«Ttt* ±!3®7Jl/5i- 
JgteS±jf <hLT;&S;:$*i$rt<, -€-©±t::» lfiU:©^ 

[0 0 19] »J©»*LV»«-C»4, 7;i/5^-»tt-5-©T 
©T i C x N y O z ©liSftttS. 

[0 0 2 0] *»91K:tt.&ft£&flMbA 1 2 O3 ttfltt 
ttA 1 2 O3 ©tt»j*©«HCCVDRj6»fc45»**£H 

sti*. h 2 o^omowutm (*k~>*> ©^js 

U Al 2 O3 ©t*»JfcttE*#:*©JII*S*9W"*"*£ 
<hKJ;0, 1P*>C0 2 . CO, A 1 C 1 3 ©JWt;:#7>£ 
EfSSfcAft. lOitS 8 50-llOOt, »SL 
<« 1000-105 0X:\Z-?2>Z.t\z£.Q3\&mz 

f. «fflsn*«»j**#tt7;P5^-©n«JMik (po 

lymorph) , 7;i/5^©:?U'>lMXK.tf&-5S 

a©^fS*^ffi^^^je>^.o isii^cB. 

»Jl<eSF 6 *S-&KlB«S)t*Bff 
a©*M*5£D«llte#*&*lc8yilrt"*. ^©fl&© 



xf§ 


1 


co 2 


4% 


A 1 C 1 3 


4% 


CO 


2% 


S F 6 




HC 1 


1 % 


H 2 






5 5mb a r 


MS 


lOOOt 


*m 





[0 0 2 3] XRDMtitlH A 1 2 O3 &®#l© 
a *«© (110) HT©ft$IUI (texture) 
^g&TC (1 10) **4. 5X&^fc. SEMJWrfcJ: 
tltf. *KWC^5y^©flF«EL*t^<»-A 1 2 o 3 « 
«*Gfcl#L=3. 5tim, W=0. 7 «m®W^l/>t 

S/^tt»0. 0 1 #m©«i»2 0 tfm©¥i£**#t 

[0 0 2 4] B) A)Ot^>??F*-WFI# 

dtUCA) Tlft^LfcJ:?^ TiCN (5. 
5/zm) tAl2 O3 (6. 5 um) £&ffiL-fc. ffi 

l, ai 2 o 3 i«istt«e*fei:f?xi»sn. * 
©tt*©««fttta^o-t««K-A 1 2 o 3 

©ffl-&«n?*-3jfc. ^©SS^lctt, ¥^?7iy^Ei 
*U0 0«mT, £ 7^ 0. 0 5 /iinO^I: 
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Tfft6fc*illft£l/Ttt, H 2 S + F 2 , H 2 S + HF, 
SF 4 , CF 4 +H 2 S»**#WT»«. b*»U 

teg/Bt * gs©istttt« c » « mmtiz&? * o 

BKU «»j£i**©*#S«£IM«£«Wfc»!B© 

*#K£oT*III&«lBl*3©fT*T**. 

[0 0 2 1] 

[£850J] 
Mi 

A) 5SfcB33gfi&|b&* 6 . 3X10-6k-1tS^T> 6. 
5%©Co, 8. 5X©fi#ft*Mfctt»tf»«WC©». 

&) ©«JISH>-9— 5. 5wmJ?©T 

IT, 6. 5 wm)l© a - A 1 2 O3 I^lf bit. * 
©BHbtB* (#x>->^;W , fip-&7KX*C* 
A 1 2 O3 ©gCJgJ5Jc©*»C5ppm «fc?)<£V> 
WC;Hcfc*J;3K:Rj£bfc (USP 5. 071, 69 
6#SS) . C0 2 , CORtfALC 13 *-^tJSJ^S-& 
137, Sjjffc ©J0»Tr**ffl##X KSsflD Ufc. 
[0 0 2 2] A 1 2 O3 &36TXg 1 . 2 ©GS©*g-£#X 
t-t©^©yD-t7>^#«^T©®0Ta&ofcc 
2 

4 % 
4% 

0. 2% 
4% 

1 0 Omb a r 
1 0 3 0C 

5. 5 rem 

[0 0 2 5] A) tB) **S#&nfc«*I*tt*M& 
affiSTifr fcf*fc»K 1 5 0 * 2/50.© A 12 03 © 

««M-f >U— h*«tt*Mfc (AI S I 6 0-40- 
18, DIN GGG4 0) ©jEMl^L7ti#©x^ 
ytU- *ffi©:7U-*>^K:HLTKIft*rfTofc. « 
3g*» 1 BC* £ 2*W*Sn**3&*tt©IfMbfc:» 
U etT©«J»Jx-^*fflV»TIffbfc. 

Sg=15 0m/» 

2. 0 mm 
219 = 0. 1 mm/rev 

#-f >U— h»4lff«©WlC»blflE©«iytfT'pfc. 
[0 0 2 6] KlliB*ttTIB©*»C, l/-*SiM 

— *B©Bfll©fl*t7V-*>^**-pfcx!ys?7-f 
> ©tifr £ bts $ nt v>s . 




a) »ffi/$^IHfl: 

a — A 1 2 O3 (3S9Jffi) 
B) a+/c-Al 2 O3 (JttfcA) 

[0 0 2 7] Ml. 
A) tB) *6#fc«»H>lJ— h«/BV», ^M^i 
89 (Al SI 1518, W-no. 1, 0 5 8 0)0) 

"3 fc„ 



D) mffi/lfe£ffl«Mfc; 

a -A 1 2 O3 (fg9fiS) 

E) tt+K-Al 2 O3 (Jfctfcffi) 

[0 0 2 9] 

[»9i©8!i*3 *%Bjtc«kn«, ^ ? 

(0 1 3 *»gifc«stta«!£A 1 2 03 &««© 3 , 
0 0 ote©te^Tffi&Lfc&JS&i®£«-r£fim^ffi® 

ft (S EM) ©HffifcttfcWC**. 

[01] 
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7W-*>^ (%) 

0 0 

.4 5 8 

wm?-? : 

mm= 1 3 0-2 2 0m/^ 
2 mm 

10 = 0. 2 mm/rev 

>D— MilflMtoOEfcttk lflEO«0B"J*ff ofc. 
[0 0 2 8] »*l5mB©*K::7U-*>^«*"3fcX 
y 5? 5 -f > © td^. t b T* * nfc . 
7l^-*>^ (%) 

0 

3 5 

[0 2] &&mz&2>A 1 2 O3 &S®)©2 0 0fg©fg 

[0 3 ] ft*©ft3tM&A 1 2 03 &g*8)©0 1 

[0 4] f*OAl 2 O3 MlioH2i:»jfi:i/fc. & 
JM&«*«"rBIIBE:tt* 2 0 0fg^©^X-C&«». 



[03] 



(6) #M¥07-216549 



[02] 




[ftttftBU] ttffSJBl 7*©2©«JEKJ:*»jE©»* 

HWtH] «14^3fl8B (2 0 0 2. 3. 8) 

#SS?7- 2 1 6 5 4 9 
W7f 8A15B (1 9 9 5. 8. 15) 
7-2166 
[UM«] »W6- 3 3 5 1 3 5 
[HHM*tf#JWS7JK3 
C23C 16/40 
B23B 27/14 
B23P 15/28 
C23C 16/36 
28/00 

[F I] 
C23C 16/40 
B23B 27/14 A 
B23P 15/28 
C23C 16/36 

28/00 B 



MStHB] ¥fi£l 3¥10^29B (2001. 10. 
2 9) 

[^ttttiE 1 ] 

ffiiEtt&mm&i wnw 

[»#3*13 1 - 1 0 umm<DT)V=ii-m*:'P< tt> 
lJl^ir<2 0 Mm^©^ffi^)^*ffibfc^SI?l»tl 1 Pp 
T&oT, 4 X 1 0 - 6 £ 7 X 1 0 ~ 6k~ 1 ©P£©ffi 

T, 

[f*#S12 3 K7^5tli« (110) ^flfcfcjfeUT 
1. 5J;D**Wt©*te«Ll««RTC (hkl) S:* 
■T*J:3fcii*»|(Mfc*nfc*tio»|«^&fi!c*, fib 

TC(hkl)=I (hkl)/i n (hkl) fl/nS ( 1 (hkl)/I n (hkl))1 ~ 1 
3t"f © I (hkl) (hkl) £#t©$]£S$ST<£. 
D;Io (h k 1) >SASTM«iW»*/t:?-->E8r5 i 

— ^t»o ; nttsc©»taicfflnss»©-y->^;vstT 

<&D;«ffl$tl5 (hkl) (0 12) , (10 

4) , (1 1 0), (1 1 3), (0 2 4) Stf (11 
6) K*Stt*«Tfc*. 1 Kffi«©&WK»4fcl 

So 



1 0©*S/*ifcfilli*«"5"*' 1 *W* 2 

SB«©4fcK«S*4&.&. 
[»*3S4] K7;P5:Mi#«W&©«41JiTrfc*, 

i - 3 ©v^n*> i 3StcE«©««ssi!fei 1 a. 

5 ] ttTJl/S ^-Ji««*«»*«llS"r * T i C 
x N y O z ©Jf £g&6LTU*, «*3«l-4©V^n 
A» 1 SifciE«©«ffi®S<8>.fi. 
[«*3«6] gETiCxNyOzIASftMCif?! 

^>*Ktfl;»^**^tt-fe7 5y^»©»l!iH> 
•y— »*^l-6©0^n^l«C?3«©« 

HI** 8 3 MSSHfe£©*# tc ^^^» xs t ^ 

H 2 Q-fr-g-©fia©Bg-fba©&jftgI-^l'g 5 p pmJ: 0 
/h3< UT, fcg*8» glS»fc£ttS»B«©Kfll#7-- 
>ytMAl 2 0 3©**J*©Wfc«^^fc<M» 
U 

£J&ILb:#*©CC^ COR.IXA 1 C 1 3 ^©HJ? 
T*rJ:5lc*IM'*CtlcJ:0 A 1 2 O 3©«»«* 
M&L ; «EtWM6«f©mflUfca.5 0- 1 1 0 Ot^fcKft 

v ; -ti/tA 1 2 o 3 &a«s ©sfc&t - s , mnty 
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